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[摘 要] 目的 去岩藻糖基化改造抗磷脂酰肌醇蛋白聚糖 3（Glypican-3，GPC3）抗体GC33，并研究该抗体依赖的NK92细
胞对肝癌细胞的杀伤效果。方法 以岩藻糖基转移酶8（fucosyltransferase 8，Fut8）缺陷的中国仓鼠卵巢癌细胞（Chinese hamster
ovary，CHO）表达去岩藻糖基化的GC33抗体，以野生型CHO细胞表达的GC33作为对照，通过梯度酶联免疫反应检测其与
GPC3及FC gama receptor Ⅲa（FCGR Ⅲa）的结合活性；以NK92细胞作为效应细胞，检测去岩藻糖基化GC33抗体依赖的NK92
细胞对GPC3阳性的肝癌细胞Hep G2和Huh 7细胞毒作用。结果 去岩藻糖基化改造的GC33抗体保留了与野生型GC33抗体
对GPC3相当的结合活性，其与FCGR Ⅲa的结合能力增强了7倍，增强天然杀伤细胞（natural killer cells，NK）对Hep G2和Huh 7
细胞的细胞毒作用（antibody dependent cellular cytotoxicity，ADCC）。结论 去岩藻糖基化增强了GC33抗体依赖的NK92细胞对
肝癌细胞杀伤效果。
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[Abstract] This study is aimed to defucosylate the anti-GPC3 antibody GC33 and investigate the antibody
dependent cell cytotoxicity (ADCC) against hepatocellular carcinoma cell lines. Fut8-deficient CHO cells were used
to express defucosylated GC33 antibody (GC33-fut-), and wild-type GC33(GC33-wt) were produced by wild-type CHO
cells. The binding activity of GC33-fut- to GPC3 and FCGR Ⅲa was detected by enzyme-linked immunoreaction.
NK92 cells were used as effector cells to detect the cytotoxicity of GC33-fut- to GPC3-positive hepatoma cells Hep
G2 and Huh 7. Compared with GC33-wt, the GC33-fut- retained a considerable binding activity to GPC3,
demonstrated a higher binding activity to FCGR Ⅲa by 7 folds, and higher ADCC effect to Hep G2 and Huh 7 cells.
In conclusion, defucosylation of anti-GPC3 antibody enhances the ADCC to hepatocellular carcinoma cells.










































































和 pCDNA3.1 - Hygromycin - GC33H。 用 脂 质 体
lipofectamine2000将pCDNA3.1-Hygromycin-GC33K
和pCDNA3.1-Hygromycin-GC33H按质量比1∶1共转
入 CHO - wt细 胞 或 CHO-fut细 胞 中 ，以 新 霉 素
（neomycin）400 μg/ml和潮霉素（Hygromycin）500 μg/
ml加压筛选获得稳定表达GC33的细胞株。
1.3.1 表 达 GC33的 CHO-wt和 CHO-fut荧 光 染
色 1 000 r/min离心 5 min收集培养的细胞，以
PBS洗涤细胞2次，以PBS把细胞悬浮为1×106 cell/





























后以Uplc分析多糖的组成：A液为50 mmol/L pH 4.4
甲酸铵溶液；B液为乙腈;柱温设为40 ℃；流速设置为
0.4 ml/min。洗脱程序设置如下: 0 min，70%B；5 min，



















1.6 ADCC反应 取对数生长期的Hep G2或Huh 7
细胞，消化为单细胞悬液，离心收集后用加有 1%FBS
的无酚红的 MEM培养基将细胞数调整为1×105 cell/
ml, 按照 50 μl/孔铺入 96 孔板中，即5 000 cell/孔。
将 GC33抗体加到含有 1%FBS的无酚红的 MEM培
养基稀释至90 μg/ml,按照50 μl/孔加入接种了靶细
胞（Hep G2或Huh 7）的 96 孔板中；置于 37 ℃, 5%
CO2 培养箱中孵育 1 h。将 NK92细胞调整至1×107、




































































The antibody was analyzed with reduced SDS-PAGE (left) or non-
reduced SDS-PAGE(right), 1) GC33-wt; 2) GC33-fut-.
图2 GC33抗体的表达及SDS-PAGE分析
Fig 2 The expression of GC33 antibody detected by SDS-PAGE
表1 GC33抗体的糖基化分析










10.87 ng/ml, GC33-fut-与Hep G2的EC50为11.19 ng/ml;














8.978 μg/ml, 而GC33-fut-的EC50为1.289 μg/ml，即
FCGRⅢa与GC33-fut-的结合活性是GC33-wt的6.97
倍。这提示GC33-fut-可能介导更强的ADCC活性。
a) Enzyme-linked immunosorbent response curve of GC33 antibody
and Hep G2 cells; b) enzyme-linked immunosorbent response curve of
GC33 antibody and Huh 7 cells.
图3 GC33与GPC3的结合活性
Fig 3 The binding activity of GC33 to GPC3
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图4 GC33与FCGR Ⅲa的结合活性



















































a) The target cell is Hep G2; b) The target cell is Huh 7. n=3. *P<0.05; **P<0.005.
图5 GC33依赖的NK细胞对肝癌细胞的杀伤作用
Fig 5 GC33-dependet cytotoxicity of NK92 cells to hepatoma carcinoma cells
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